A graph can be recognized by a numeric number, a polynomial, a sequence of numbers or by a matrix.
A topological index is a numeric quantity associated with a graph which characterize the topology of graph 
D r a f t
In this article, G is considered to be a network with vertex set V (G) and edge set E(G), the deg(u)
is the degree of vertex u ∈ V (G) and
notations used in this article are mainly taken from the books 5, 6 .
Let G be a connected graph. Then the Wiener index of G is defined as
where (u, v) is any ordered pair of vertices in G and
The very first and oldest degree based topological index is Randić index
(G) and was introduced by Milan Randić and is defined as
The general Randić index R α (G) is the sum of (deg(u)deg(v)) α over all the edges e = uv ∈ E(G) and is defined as
An important topological index introduced by Ivan Gutman and Trinajstić is the Zagreb index denoted by M 1 (G) and is defined as
One of the well-known degree based topological index is atom-bond connectivity (ABC) index introduced by Estrada et al. 8 and defined as
Another well-known connectivity topological descriptor is geometric-arithmetic (GA) index which was introduced by Vukičević et al. 9 and defined as
The fourth version of atom-bond connectivity index denoted by ABC 4 and fifth version of geometricarithmetic index denoted by GA 5 can be computed if we are able to find the edge partition of these interconnection networks based on sum of the degrees of end vertices of each edge in these graphs. The D r a f t
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fourth version of ABC index is introduced by Ghorbani et al. 10 and defined as
Recently, the fifth version of GA index is proposed by Graovac et al. 11 and is defined as
The general Randić index for α = 1 is the second Zagreb index for any graph G.
Main results
In this paper, we study the general Randić, first Zagreb, ABC, GA, ABC 4 and GA 5 indices and give closed formulas of these indices for the first, second and third type of Dominating David Derived network. 
Results for Dominating David Derived networks of first type
In this section, we compute certain degree based topological indices of Dominating David Derived network of first type denoted by D 1 (n). We compute the general Randić R α (G) for α = {1, −1, Table 1 shows such an edge partition of D 1 (n). Thus from equation (3), is follows that
Now we apply the formula of general Randić index R α (G) for α = 1.
By using the edge partition given in Table 1 , we get the following
We apply the formula of
By using the edge partition given in Table 1 , we get
We apply the formula of R α (G) for α = −1.
In the following theorem, we compute the first Zagreb index for Dominating David Derived network of first type denoted by
Proof. Let G be the Dominating David Derived network of first type (D 1 (n)). By using the edge partition from Table 1 , the result directly follows. From the equation (4), we have
By doing some elementary calculation, we get
In the next theorem, we compute the ABC, GA, ABC 4 and GA 5 indices of Dominating David Derived network of first type denoted by D 1 (n).
be the Dominating David Derived network of first type for every positive integer n ≥ 2; then we have
).
•
)n 2 + (3 + 
Proof. By finding the edge partition given in Table 1 and then by using the definition, we get the required result. From equation (5), it follows that
By doing the some calculation, we get
From equation (6), we get
By doing some calculation, we get
If we consider edge partitions based on degree sum of neighbors of end vertices; then the edge set E(D 1 (n)) can be divided into twenty edge partition E j (D 1 (n)), 7 ≤ j ≤ 26, where the edge partition E 7 (D 1 (n)) contains 4n edges uv with S u = S v = 6; the edge partition E 8 (D 1 (n)) contains 4n edges uv with S u = 6 and S v = 11; the edge partition E 9 (D 1 (n)) contains 4 edges uv with S u = 6 and S v = 12; the edge partition E 10 (D 1 (n)) contains 4n − 4 edges uv with S u = 6 and S v = 14; the edge partition E 11 (D 1 (n)) contains 4n − 4 edges uv with S u = 7 and S v = 9; the edge partition E 12 (D 1 (n)) contains 4n − 4 edges uv with S u = 7 and S v = 12; the edge partition E 13 (D 1 (n)) contains 12n − 8 edges uv with S u = 8 and S v = 11; the edge partition E 14 (D 1 (n)) contains 4n − 4 edges uv with S u = 8 and S v = 13; the edge partition E 15 (D 1 (n)) contains 2n − 2 edges uv with S u = S v = 9; the edge partition E 16 (D 1 (n)) contains 4n − 4 edges uv with S u = 9 and S v = 14; the edge partition E 17 (D 1 (n)) contains From equation (7), we get
By using the edge partition given in Table 2 , we get the following
where uv ∈ E(G) Number of edges (S u , S v ) where uv ∈ E(G) Number of edges (6, 6) 4n (11, 11) 9n 2 − 7n + 3 (6, 11) 4n (11, 12) 4 (6, 12) 4 (11, 13) 4n − 4 (6, 14) 4n − 4 (11, 14) 36n 2 − 68n + 32 (7, 9) 4n − 4 (11, 16) 4n − 4 (7, 12) 4n 
After some calculation, we get the following √ 26
From equation (8), we get
After some calculations, we have
)n 2 + (3 + where deg(u) = deg(v) = 4. Table 3 shows such an edge partition of Dominating David Derived network of second type (D 2 (n)). Thus from equation (3), it follows that
By using the edge partition given in Table 3 , we get
=⇒ R 1 (G) = 1116n 2 − 1396n + 516.
We apply the formula of R α (G) for α = 1 2 .
We apply the formula of R α (G) for α = − 1 2 .
In the following theorem, we compute the first Zagreb index of Dominating David Derived network of second type denoted by D 2 (n).
Theorem 2.2.2. For the Dominating David Derived network of second type
Proof. Let D 2 (n) denotes the second Dominating David Derived network of second type. By using the edge partition from Table 3 , the result follows. From equation (4), we have
By doing the some calculation, we get the following
Next, we compute the ABC, GA, ABC 4 and GA 5 indices of Dominating David Derived network of second type denoted by D 2 (n).
Theorem 2.2.3. Let G ∼ = D 2 (n) be the Dominating David Derived network of second type, then we have
for every positive integer n ≥ 1.
• GA(G) = (
• ABC 4 (G) = (
√ 3542 − 2, for every positive integer n ≥ 2.
• GA 5 (G) = ( √ 182 − 4, for every positive integer n ≥ 2.
(S u , S v ) where uv ∈ E(G) Number of edges (S u , S v ) where uv ∈ E(G) Number of edges (6, 6) 4n (10, 11) 8n − 4 (6, 8) 4n − 4 (10, 13) 4n − 4 (6, 10) 18n 2 − 30n + 14 (10, 14) 36n 2 − 72n + 36 (6, 11) 4n (11, 12) 4 (6, 12) 4 (11, 14) 4n − 4 (6, 14) 4n − 4 (11, 16) 4n − 4 (7, 8) 4n − 4 (12, 14) 4n − 4 (7, 12) 4n − 4 (13, 14) 4n − 4 (8, 11) 12n − 8 (13, 16) 4n − 4 (8, 13) 4n − 4 (14, 14) 4n − 4 (8, 14) 4n − 4 (14, 16) 36n 2 − 76n + 40 Table 4 . Edge partition of Dominating David Derived network of second type (D 2 (n)) based on sum of degrees of end vertices of each edge.
Proof. By using the edge partition given in Table 3 , we get the result. From equation (5), it follows that
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If we consider edge partitions based on degree sum of neighbors of end vertices, then the edge set E(D 2 (n)) can be divided into twenty two edge partition E j (D 2 (n)), 6 ≤ j ≤ 27; where the edge partition From equation (7), we get
By using the edge partition given in Table 4 , we get the following Table   5 shows such an edge partition of D 3 (n). Thus from equation (3), is follows that
Now we apply the formula of R α (G) for α = 1.
By using the edge partition given in Table 5 , we get
In the following theorem, we compute the first Zagreb index of Dominating David Derived network of third type denoted by D 3 (n). 
Proof. Let D 3 (n) denotes the Dominating David Derived network of third type. By using the edge partition from Table 5 , the result follows. From equation (4) we have
Next, we compute the ABC, GA, ABC 4 and GA 5 indices for Dominating David Derived network of third type denoted by D 3 (n).
be the Dominating David Derived network of third type, then we have
, for every positive integer n ≥ 1.
• GA(G) = (72 + 24 √ 2)n 2 − ( 40 3 √ 2 + 104)n + 44, for every positive integer n ≥ 1.
)n 2 + ( Proof. By using the edge partition given in Table 5 , we get the result. From equation (5), it follows that
By doing some calculation, we get =⇒ ABC(G) = (18 √ 2 + 18 √ 6)n 2 − (8 √ 2 + 27 √ 6)n + 11 √ 6
By doing some calculation, we get =⇒ GA = (72 + 24 √ 2)n 2 − ( 40 3 √ 2 + 104)n + 44.
If we consider edge partitions based on degree sum of neighbors of end vertices, then the edge set E(D 3 (n)) can be divided into thirteen edge partition E j (D 2 (n)), 4 ≤ j ≤ 16; where the edge partition From equation (7), we get
By using the edge partition given in Table 6 , we get the following 
Conclusion
In this paper, certain degree based topological indices, namely general Randić index, atom-bond connectivity index (ABC), geometric-arithmetic index (GA) and first Zagreb index for Dominating David
Derived networks of first, second and third type were studied for the first time and analytical closed formulas for these networks were determined which will help the people working in network science to understand and explore the underlying topologies of these networks.
In future, we are interested to design some new architectures/networks and then study their topological indices which will be quite helpful to understand their underlying topologies. 
